Listeriolysin O from Listeria monocytogenes is a lymphocyte apoptogenic molecule.
Infection of mice with Listeria monocytogenes caused marked lymphocyte apoptosis in the white pulp of the spleen on day 2 postinfection. We prove in this study that listeriolysin O (LLO), a pore-forming molecule and a major virulence factor of Listeria, could directly induce murine lymphocyte apoptosis both in vivo and in vitro at nanomolar and subnanomolar doses. Induction of apoptosis by LLO was rapid, with caspase activation seen as early as 30 min post-treatment. T cells lost their mitochondrial membrane potential and exposed phosphatidylserine within 8 h of treatment. Incubation of lymphocytes with a pan-caspase inhibitor blocked DNA laddering and caspase-3 activation, but did not block phosphatidylserine exposure or loss of mitochondrial membrane potential. We describe a novel function for LLO: induction of lymphocyte apoptosis with rapid kinetics, effected by both caspase-dependent and -independent pathways.